Cell 660 encoding either male-specific mitogen-activated protein kinase 2 (MAP2) or female-specific NIMA-associated kinase (NEK4). These results showed that MAP2 is required for differentiation of male gametocytes after genome replication while NEK4 is required post-fertilization. The role of MAP2 in development of male gametes has recently been confirmed in an independent study (Rangarajan et al., 2005). The identification of sex-specific proteins in male and female gametocytes combined with the ability to construct P. berghei parasites that lack expression of specific proteins has provided a powerful approach to dissect the role of these proteins in sexual development of Plasmodium.
Reviving the Exosome
It may be tempting to think about RNA turnover in eukaryotic cells primarily as an event in the cytoplasm that degrades those mRNAs that have done their translational duty. Yet the truth is that the bulk of RNA turnover takes place in the nucleus. This is particularly true in the cells of higher eukaryotes where w90% of nucleotides incorporated into RNA polymerase II transcripts are intronic sequences that are removed by splicing. However, even for a simple eukaryote, such as the yeast Saccharomyces cerevisiae, where only w4% of all genes produce intron-containing transcripts, RNA degradation in the nucleus is a big deal. Precursors to rRNAs, tRNAs, and sno-and snRNAs are all processed into smaller species in the nucleus and the trimmings are recycled. In addition, all nuclear ribonucleoproteins (RNPs) are subject to quality control, with the extent of turnover depending on the condition of the cell, that is, the quantity of aberrant RNPs produced.
An active player in all of these processing/degradation events is the nuclear exosome with its constituent 3#-5# exonucleases (some verified, others putative). Core exosomes are found in both the cytoplasm and nucleus. The nuclear exosome of yeast, however, is distinguished by the presence of the 3#-5# exonuclease Rrp6p, the putative ATP-dependent RNA helicase Mtr4p/Dob1p, The composition of TRAMP suggests that it has two enzymatic activities that might be important for exosome activation: a poly(A) polymerase activity that provides a foothold for the exosome and an Mtr4p helicase activity that unwinds the structure or displaces proteins that would block progress of the exosome. Here, too, the three studies demonstrate differing requirements. In one study, polyadenylation-defective Trf4p was unable to stimulate the exosome to degrade ., 2005) . In contrast, LaCava and coworkers found that degradation of pre-tRNA in vitro did not require ATP, suggesting that although the physical presence of Mtr4p and the other TRAMP subunits was mandatory (perhaps to tether the exosome to the substrate), their enzyme functions were dispensible. Currently, there is no clear way to resolve these different findings.
In their study, Wyers and colleagues hunt for putative RNA substrates of the nuclear exosome by comparing the transcriptome of a Drrp6 mutant yeast strain with that of the corresponding wild-type strain using DNA microarray technology. The authors fortunately used an experimental protocol that enriches for probes that target polyadenylated RNAs. Consequently, signals arising from polyadenylated snRNAs, snoRNAs, tRNAs, and some rRNA species are significantly increased in the Drrp6 strain. Surprisingly, however, a number of signals derived from intergenic regions also increase in the Drrp6 mutant. Some of these regions were previously identified by serial analysis of gene expression ( 
